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jected	 if	 user	 satisfactions	 are	 not	 met.	 In	 Australia,	 recreational	 anglers	 can	
legally	target	a	migratory	top	predator,	the	shortfin	mako	shark	Isurus oxyrinchus,	
which	is	also	a	species	at	risk.	It	is	assumed	that	most	of	the	sharks	are	released	
















ing	behavioural	norms	by	 the	provision	of	more	desirable	 incentives	 to	 release	
sharks	 during	 fishing	 competitions.	 Data	 on	 regional	 variation	 in	 release	 rates	
yield	important	information	for	managers	to	target	specialized	fishers	to	incentiv‐
ize	catch‐and‐release	fishing	with	an	objective	of	changing	behaviour.
5.	 Many	anglers	understand	 that	 sharks	 are	 important	 to	marine	ecosystems	and	
messaging	may	be	 important	 to	deliver	 effective	management	 given	 that	most	
anglers	 are	motivated	 by	 catch‐based	 objectives	 even	 though	many	 enjoy	 har‐
vesting	 makos.	 Information	 on	 natural	 resource	 user	 motivations	 and	

















ing	can	contribute	 to	negative	perceptions	 that	 trigger	persecution.	
Nevertheless,	broad	distributions	within	the	oceans,	rarity	and	cryptic	
biology	render	many	sharks	valuable	to	recreational	diving	and	fishing	






is	 challenging	 (Cooke	 et	 al.,	 2016;	 Lindsey,	 Roulet,	 &	 Romanach,	
2007;	 Shiffman	 et	 al.,	 2014).	 Impacts	 of	 ecotourism	 operations	
that	exploit	sought‐after	species	benefit	from	scientific	evaluation	
of	the	consequences	to	develop	management	plans	that	minimize	
impacts	 and	 maximize	 benefits	 (e.g.	 Ellenberg,	 Setiawan,	 Cree,	
Houston,	&	Seddon,	2007;	Williams,	Trites,	&	Bain,	2002;	Griffin	
et	 al.,	 2017).	Recreational	 fisheries	 are	one	 industry	 that	 capital‐
izes	on	the	value	of	charismatic	species	and	can	have	 impacts	on	














Effective	wildlife	management	 not	 only	 focuses	 on	 sustaining	
the	 populations	 of	 the	 target	 species	 and	 their	 environment,	 but	
also	 understanding	 and	 cooperating	 with	 stakeholders,	 because	
policies	 may	 be	 ineffective	 without	 stakeholder	 support	 (Fisher,	
1997;	 Nielsen,	 1999).	 Understanding	 motivations	 of	 groups	 en‐






An	angler's	decision	 to	 release	 fish	 is	determined	by	 commitment	
to	angling	 (specialization),	consumptive	orientation	and	contextual	
factors	 such	as	 the	size	of	 the	 fishing	party,	hours	 fished	and	 the	
number	 of	 different	 species	 caught	 (Sutton,	 2003).	 Specialization	
is	 comprised	 of	 subdimensional	 properties	 that	 relate	 to	 an	 an‐
gler's	 experience,	 avidity,	 skill	 and	 the	 centrality	 of	 fishing	 to	 the	
angler's	 lifestyle	 (Ditton,	 Loomis,	 &	 Choi,	 1992;	 Salz,	 Loomis,	 &	
Finn,	 2001).	 Consumptive	 orientation	 measures	 the	 importance	
of	 certain	 catch‐related	 variables	 to	 the	 angler,	 namely	 catching	





may	 also	have	 important	 conservation	 (Bruce,	 2014;	Heard	 et	 al.,	
2016;	 Jensen	 et	 al.,	 2009),	 economic	 (Hickley	&	 Tompkins,	 1998;	





2003;	Rogers	&	Bailleul,	 2015;	 Sutton,	2003)	 can	yield	 important	
differences	in	attitude	and	behaviour	towards	wildlife.
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sport	(Stevens,	2008;	Wells	&	Davie,	1985).	In	this	study	the	charac‐
teristics	and	motivations	of	Australian	anglers	were	established	from	












The	 shortfin	 mako	 shark	 is	 the	 most	 important	 target	 species	 of	
shark	 for	 recreational	 game	 fishers	 in	 the	 south‐eastern	 states	 of	
Australia	 (New	 South	Wales	 [NSW],	Victoria	 [Vic],	 Tasmania	 [Tas]	
and	South	Australia	 [SA];	Rogers	and	Bailleul,	2015).	 It	 is	not	only	
targeted	 for	 its	 ‘fighting’	 abilities	 but	 also	 coveted	 for	 consump‐
tion	 (Stevens,	 2008;	 Wells	 &	 Davie,	 1985).	 Following	 population	


















































The	 questionnaire	 included	 three	 sections	 relevant	 to	 this	 study;	
‘catch‐and‐release	 preferences’,	 ‘specialization	 and	 consumptive	
orientation’,	and	‘fishing	motivation	and	behaviour’.	The	survey	also	
included	demographic	profiling	information	and	additional	sections	
that	 are	 reported	 elsewhere.	 All	 questions	 related	 to	 perceptions	
and	 attitude	 offered	 the	 response	 ‘unsure/don't	 know’,	 but	 these	
responses	were	excluded	from	analysis.
2.3.1 | Fishing for makos and catch‐and‐release 
preferences






5	=	very	 important.	 Respondents	 were	 then	 asked	 to	 rate	 which	
of	five	statements	best	described	their	fishing	behaviour	for	mako	
shark.	 The	 statements	 included	 ‘I	 release	 all	 of	 the	mako	 sharks	 I	
catch’,	‘I	mainly	practise	voluntary	catch‐and‐release	fishing,	but	will	
retain	 the	occasional	mako	 shark’,	 ‘I	 practise	 voluntary	 catch‐and‐
release	and	harvest	 fishing	equally	 for	mako	shark’,	 ‘I	mainly	keep	
makos,	 but	 will	 voluntarily	 practise	 catch‐and‐release	 fishing	 on	
occasions’	and	 ‘I	never	release	a	mako	shark	unless	I	have	to’.	This	
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this	 response	 allowed	 comparisons	 to	 be	made	with	 their	 release	
philosophy	and	‘revealed’	behaviour.




anglers	 were	 asked	 to	 estimate	 their	 fishing	 experience	 in	 years,	
the	 number	 of	 days	 they	 had	 fished	 in	 salt	 water	 in	 the	 previous	
12	months	and	the	number	of	days	they	had	spent	fishing	for	mako	
























of	mako	 sharks.	 Respondents	were	 asked	 to	 rate	 their	 agreement	
to	each	statement	on	a	five‐point	scale	(with	1	=	strongly	disagree,	
2	=	disagree,	3	=	neutral,	4	=	agree	and	5	=	strongly	agree).
2.3.3 | Respondent profiling and demographics
Basic	 demographic	 information	 including	 the	 angler's	 age,	 gen‐
der,	 employment	 status,	 education	 status,	 state	 of	 residence	 and	
whether	 or	 not	 they	 belonged	 to	 a	 fishing	 club	was	 collected	 for	








with	an	acceptable	model	 fit	 based	on	criteria	 recommended	by	
Hu	 and	 Bentler	 (1999)	 and	 Schreiber,	 Nora,	 Stage,	 Barlow,	 and	
King	 (2006).	 CFA	 is	widely	 used	 for	 examining	 relationships	 be‐
tween	 Likert‐type	 variables	 (Flora	&	Curran,	 2004).	 Prior	 to	 the	
CFA,	 the	 general	 and	 specific	 consumptive	 orientation	 scales	
were	 tested	 for	 multivariate	 normality	 using	 the	 MVN	 package	
(Korkmaz,	 Goksuluk,	 &	 Zararsiz,	 2014)	 and	 subsequently	 diago‐










Catch‐and‐release	 behaviour,	 specialization,	 consumptive	 ori‐
entation,	 angler	motivations	 and	demographics	were	 compared	
between	club	and	non‐members	using	independent	sample	non‐
parametric	 Mann–Whitney	 U	 tests	 and	 between	 states	 using	
Kruskal–Wallis	 H	 tests.	 Significant	 results	 from	 Kruskal–Wallis	
tests	were	followed	up	by	pairwise	comparisons	with	p	values	ad‐
justed	using	the	Bonferroni–Dunn	method	(Dunn,	1964;	Pohlert,	




sharks	 released.	 Spearman's	 rho	was	used	 to	 examine	 the	 rela‐
tionship	 between	 the	 reported	 percentage	 of	 sharks	 released	
during	the	previous	12	months	and	the	respondent's	stated	 ‘re‐
lease	 philosophy’	 (categories	 range	 from	 1	 ‘I	 release	 all	 of	 the	
mako	sharks	 I	catch’	 to	5	 ‘I	never	 release	a	mako	shark	unless	 I	
have	to’).
3  | RESULTS
3.1 | Description of the sample population
A	total	of	325	survey	responses	were	received,	2	of	which	were	ex‐
cluded	because	they	were	not	completed	correctly	and	a	further	36	
were	 excluded	 prior	 to	 analysis	 due	 to	 the	 respondents	 reporting	





Of	 the	 287	 remaining	 respondents,	 107	 (37%)	 were	members	







Fishing	 club	 members	 (38	±	12	years)	 were	 significantly	 older	
than	 non‐members	 (34	±	11	years;	W	=	4,568,	p	=	0.01;	 70	 of	 287	
respondents	abstained	from	providing	individual	demographic	data;	
Table	 S1).	 No	 significant	 differences	 in	 education	 or	 employment	





bers	 regarding	 their	 interest	 and	 motivation	 in	 fishing	 for	 mako	
sharks	 therefore,	 they	 are	 presented	 together(Figure	 1).	 Anglers	




TA B L E  1  Summary	information	relating	to	an	angler's	motivations	for	releasing	mako	sharks	that	they	could	have	legally	kept.	The	mean	
and	median	range	are	from	1	(strongly	disagree)	to	5	(strongly	agree)	with	3	representing	‘neutral’
Motivations for 
releasing mako sharks State/Club member Mean SD Median
Kruskal–Wallis/
Mann–Whitney p Pairwise comparisons p
I	don't	like	to	eat	mako	
shark
NSW 2.65 1.28 3 H	=	21.302 <0.001 NSW	–	Vic 0.001
Vic 1.88 0.87 2 NSW	–	Tas <0.001
Tas 1.84 0.92 2 Vic	–	Tas 1.00
Club	member 2.06 1.09 2 W	=	6,586 0.681
Not	member 2.12 1.10 2
I	have	already	caught	
what	I	plan	to	eat
NSW 3.47 1.13 4 H	=	3.776 0.151
Vic 3.71 1.18 4
Tas 3.78 1.05 4
Club	member 3.79 1.04 4 W	=	5,927 0.325
Not	member 3.62 1.16 4
I	have	an	interest	in	
conservation	fishing
NSW 4.33 0.76 4 H	=	0.682 0.711
Vic 4.19 0.89 4
Tas 4.30 0.72 4
Club	member 4.29 0.78 4 W	=	7,079 0.807




NSW 4.36 0.73 4 H	=	6.882 0.032 NSW	–	Vic 0.079
Vic 4.03 0.91 4 NSW	–	Tas 1.00
Tas 4.36 0.73 4 Vic	–	Tas 0.049
Club	member 4.34 0.70 4 W	=	6,733.5 0.399
Not	member 4.22 0.85 4
I	have	reached	my	
bag/possession	limit
NSW 2.73 1.40 3 H	=	7.318 0.025 NSW	–	Vic 0.074
Vic 3.31 1.29 3 NSW	–	Tas 1.000
Tas 2.74 1.41 3 Vic	–	Tas 0.037
Club	member 2.81 1.48 3 W	=	6,178 0.351




NSW 3.16 1.25 3 H	=	3.038 0.218
Vic 2.77 1.25 3
Tas 3.04 1.34 3
Club	member 3.57 1.22 4 W	=	2,416.5 <0.001
Not	member 2.45 1.11 2.5







There	 were	 some	 differences	 in	 reported	 motivations	 for	
keeping	 and/or	 releasing	 mako	 sharks	 between	 club	 and	 non‐
club	 members.	 Specifically,	 club	 members	 reported	 that	 they	
were	more	 likely	 to	 release	makos	when	 trying	 to	win	 tag	 and	
release‐based	 competitions	 (Table	 1)	 and	 more	 likely	 to	 keep	













Respondents	 reported	 catching	 871	 shortfin	 mako	 sharks	
(mean	 of	 3	 per	 angler)	 in	 the	 12	months	 prior	 to	 the	 survey,	
636	 (73%)	 of	 which	 were	 released.	 There	 was	 some	 evidence	
for	 differences	 in	 mean	 catches	 among	 states	 but	 they	 were	
TA B L E  2  Summary	information	relating	to	an	angler's	motivations	for	keeping	mako	sharks.	The	mean	and	median	range	are	from	1	
(strongly	disagree)	to	5	(strongly	agree)	with	3	representing	‘neutral’
Motivations for keeping 
mako sharks State/Club member Mean SD Median
Kruskal–Wallis/
Mann–Whitney p Pairwise comparisons p
I	believe	the	shark	will	
not	survive	release
NSW 2.81 1.37 3 H	=	2.907 0.233
Vic 3.19 1.42 3
Tas 2.90 1.45 3
Club	member 2.99 1.50 3 W	=	6,434.5 0.674
Not	member 2.92 1.37 3
I	am	fishing	for	a	
trophy‐sized	shark
NSW 2.39 1.23 2 H	=	4.293 0.116
Vic 2.67 1.16 3
Tas 2.28 1.17 2
Club	member 2.73 1.28 3 W	=	4,748 0.001




NSW 2.84 1.39 3 H	=	0.941 0.624
Vic 2.62 1.14 2.5
Tas 2.65 1.28 3
Club	member 3.09 1.30 3 W	=	3,646.5 <0.001
Not	member 2.35 1.16 2
I	am	fishing	for	food NSW 3.03 1.32 3 H	=	12.307 0.002 NSW	–	Vic 0.05
Vic 3.58 1.18 4 NSW	–	Tas 0.001
Tas 3.73 1.09 4 Vic	–	Tas 1.00
Club	member 3.38 1.22 4 W	=	6,955.5 0.254
Not	member 3.54 1.21 4
Whenever	it	is	legal	to	
do so
NSW 2.11 1.11 2 H	=	5.608 0.060
Vic 2.58 1.21 2
Tas 2.24 1.17 2
Club	member 2.26 1.18 2 W	=	6,266 0.674
Not	member 2.33 1.18 2
I	don't	catch	many	mako	
sharks	in	a	year
NSW 3.02 1.27 3 H	=	2.176 0.336
Vic 3.38 1.23 3
Tas 3.15 1.25 3
Club	member 2.96 1.37 3 W	=	7,325.5 0.023
Not	member 3.36 1.14 4
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not	 significant	 (H	=	4.93,	 p	=	0.08;	 Table	 3).	 There	were,	 how‐
ever,	 significant	 differences	 among	 states	 in	 terms	 of	 the	 at‐
titudes	 towards	 catch‐and‐release,	 which	 yielded	 significant	
differences	 in	 the	 number	 and	 percentage	 of	 makos	 released	
(Table	3).	Based	on	statements	about	harvest	and	release	pref‐
erences,	an	angler's	stated	release	philosophy	was	a	significant	














Satisfaction of weighing in a large mako
Only game species to target at certain times of the year
High quality flesh of mako for eating
Size of makos compared to other species
Challenge of catching a mako
Interact with amazing animals in natural environment
Fighting qualities compared to other species
Thrill of seeing a mako jump




















Catch or release parameter
State/Club 










NSW 3.32 4.37 2 H	=	4.928 0.085
Vic 2.27 3.26 1
Tas 3.11 4.20 2
Club	member 4.07 4.62 3 W	=	6,445.5 0.0001




NSW 2.82 4.10 2 H	=	11.978 0.002 NSW	–	Vic 0.0016
Vic 1.32 2.34 0 NSW	–	Tas 0.174
Tas 2.15 3.69 1 Vic	–	Tas 0.187
Club	member 2.95 4.01 2 W	=	6,645 0.0003
Not	member 1.59 3.07 1
Percentage	of	sharks	released NSW 82.35 30.69 100 H	=	26.563 <0.0001 NSW	–	Vic <0.0001
Vic 50.73 39.02 50 NSW	–	Tas <0.0001
Tas 58.99 38.36 66.67 Vic	–	Tas 0.85
Club	member 67.18 34.63 79.29 W	=	4,896.5 0.800
Not	member 62.34 40.67 75
Release philosophy NSW 1.88 0.85 2 H	=	40.018 <0.0001 NSW	–	Vic <0.0001
Vic 2.79 0.96 3 NSW	–	Tas <0.0001
Tas 2.48 0.97 2 Vic	–	Tas 0.084
Club	member 2.37 0.97 2 W	=	7,291.5 0.987
Not	member 2.38 1.00 2
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predictor	 in	 the	 proportion	 of	 the	 shark	 catch	 being	 released	
(ρ	=	−0.58,	 p	<	0.0001);	 therefore,	 ‘revealed’	 and	 stated	 be‐
haviour	were	congruent	 in	 this	 study.	On	average,	 fishing	club	
members	 reported	 to	 have	 caught	 significantly	 more	 makos	
than	non‐members	 (club	4	±	5	 (SD),	non‐club	2	±	3;	W	=	6,446;	
p	<	0.01)	 but	 with	 no	 difference	 in	 the	 percentage	 of	 sharks	
released	between	 these	 two	groups	 (club:	67	±	35%,	non‐club:	
62	±	41%;	W	=	4,897,	 p	=	0.80).	 Regionally,	 however,	 NSW	 an‐
glers	 (82	±	31%)	 released	 a	 significantly	 higher	 proportion	
of	 their	 catch	 than	 anglers	 from	 both	 Vic	 (51	±	39%;	 pairwise	







p	=	0.12).	 Factor	 analysis	 indicated	 that	 each	 component	 of	 the	




Relative	 to	 non‐members,	 fishing	 club	 members	 typically	 re‐
ported	 more	 years	 of	 fishing	 experience,	 fishing	 more	 days	 in	 a	
year	specifically	for	mako	(avidity),	being	more	skilled,	holding	more	
fishing	magazine	subscriptions	(centrality	to	lifestyle)	and	assigning	
slightly	more	 importance	 to	mako	 fishing	 amongst	 other	 types	 of	




Components	 of	 consumptive	 orientation	were	 suitable	 to	 be	





dimensions	 between	 club	 membership	 and	 state	 of	 residence	
(Figure	2).	In	both	general	and	specific	scales,	the	pursuit	of	a	tro‐
phy	 fish/mako	 shark	was	 the	 factor	with	 the	 highest	 agreement	
among	anglers,	followed	by	catching	numbers	of	fish/mako	sharks.	
Retaining	 the	 catch	was	 the	 item	with	 the	 lowest	 agreement	 for	
both	 scales.	 The	mako‐specific	 scale	 prompted	 significantly	 less	
consumptive	responses	for	three	of	the	four	domains	when	com‐
pared	to	the	general	fishing	activities	scale	(Table	5).	Specifically,	
when	anglers	were	 targeting	mako	 sharks,	 there	was	 less	 agree‐




This	 study	 revealed	 a	 geographic	 difference	 in	 motivations	 and	
catch‐and‐release	behaviour	of	 shortfin	mako	anglers	 coinciding	
with	regional	variation	(at	the	level	of	the	‘state’	in	Australia)	in	the	
value	 that	 anglers	 attributed	 to	 the	 species	as	a	 sport	 and	 table	
fish.	Fishing	club	membership	was	indicative	of	angler	specializa‐
tion;	 however,	 specialization	was	not	 indicative	of	 catch‐and‐re‐
lease	behaviour.	These	results	reveal	a	disconnect	among	fishing	
club	 membership,	 specialization	 and	 catch‐and‐release	 behav‐
iour,	and	show	that	geography	 (and	 likely	corresponding	cultural	





user	 groups	 and	 develop	 acceptable	 and	 effective	management.	
Although	much	research	has	been	conducted	to	 investigate	atti‐
tudes	towards	terrestrial	predators	(Conforti	&	de	Azevedo,	2003;	
Lescureux	 &	 Linnell,	 2010;	 Romanach,	 Lindsey,	 &	 Woodreoffe,	





most	 respondents	 in	 Mcclellan	 Press	 et	 al.	 (2016)	 agreed	 that	






catch‐and‐release.	 The	 differences	 in	motivations	 between	 club	
members	 and	 non‐members	 were	 predominantly	 linked	 to	 the	
statements	 that	 related	 to	 fishing	 competitions,	 which	 is	 unsur‐




trying	 to	 win	 weight‐based	 competitions	 than	 were	 non‐mem‐
bers.	 This	 indicates	 that,	 at	 least	 for	 fishing	 club	 members,	 be‐
haviours	may	 be	modified	 by	 incentives	 provided	 during	 fishing	
competitions;	however,	as	only	club	members	may	participate	 in	








participation	 in	 catch‐and‐release	 (Mcclellan	 Press	 et	 al.,	 2016).	
However,	this	could	still	be	challenging	as	Waylen,	McGowan,	Pawi	
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Study	Group,	and	Milner‐Gulland	(2009)	observed	that	conservation	























NSW 23.34 11.64 20 H	=	0.9557 0.620
Vic 21.81 11.63 20
Tas 22.12 11.81 20
Club	member 25.16 12.18 25 W	=	6,888.5 0.002
Not	member 20.75 11.16 20
During	the	last	
12	months,	how	





NSW 58.71 49.59 50 H	=	2.429 0.297
Vic 51.30 47.88 38
Tas 55.04 43.16 45.5
Club	member 55.93 41.72 42 W	=	8,199 0.319
Not	member 54.70 49.01 40
During	the	last	
12	months,	how	





NSW 7.63 13.13 3 H	=	4.427 0.109
Vic 7.15 6.43 5
Tas 6.96 5.80 5
Club	member 9.08 11.92 6 W	=	7,108.5 0.006
Not	member 6.05 5.65 4
Self‐perceived	skill	
level
NSW 0.76 0.78 1 H	=	2.4891 0.288
Vic 0.93 0.76 1
Tas 0.88 0.72 1
Club	member 1.19 0.74 1 W	=	5,377.5 <0.0001





NSW 3.96 0.25 4 H	=	3.404 0.182
Vic 3.86 0.45 4
Tas 3.90 0.42 4
Club	member 3.85 0.51 4 W	=	9,337.5 0.049





NSW 2.40 0.87 2 H	=	3.4675 0.177
Vic 2.20 0.88 2
Tas 2.41 0.91 2
Club	member 2.32 0.89 2 W	=	9,081.5 0.636






NSW 0.76 0.82 1 H	=	6.3665 0.041 NSW	–	Vic 1.000
Vic 0.81 1.15 0 NSW	–	Tas 0.042
Tas 0.72 1.67 0 Vic	–	Tas 0.377
Club	member 0.88 1.09 1 W	=	7,428 0.014
Not	member 0.68 1.43 0
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2014)	but	ultimately	a	balance	must	be	achieved	and	understanding	
that	there	are	regional	differences	in	the	motivation	to	harvest	mako	






Fishing	 for	 mako	 sharks	 requires	 large	 watercraft,	 specialized	
equipment	and	shark	handling	experience,	rendering	it	a	specialized	






2.88 1.34 0.540 8.490
I'm	just	as	happy	if	I	release	the	
mako	sharks	I	catcha
1.69 0.85 0.665 8.368
Within	legal	limits,	I	prefer	to	
keep	all	the	makos	I	catch




2.97 1.23 0.542 9.269
I'm	happiest	when	I	catch	a	
challenging	mako	shark


















2.61 1.15 0.830 9.401
aReverse	coded	so	that	higher	numbers	represent	higher	consumptive	orientation.	




















0 1 2 3 4 5 0 1 2 3 4 5
Prefer to keep catch
Only happy to catch something
Happier to catch more
Just as happy to catch none
Prefer to eat catch
Prefer one big than many small
Fish where I can catch trophy
Just as happy to release























disturbance,	 highly	 invested	 in	 the	 resource,	 committed	 to	 pre‐
serving	the	resource	and	more	 likely	to	practice	catch‐and‐release	
(Gigliotti	&	Peyton,	1993;	Fisher,	1997;	Salz	et	al.,	2001;	Schuhmann	
&	Schwabe,	 2004;	 Sutton,	 2001;	Oh	&	Ditton,	 2006).	 Sutton	 and	
Ditton	(2001)	suggested	that	experience	may	only	be	important	to	a	
point	where	it	allows	fishing	to	become	a	central	part	of	the	angler's	
lifestyle	 and	 hence,	 encourage	 them	 to	 engage	 in	 more	 resource	
conservative	behaviours.	Most	 likely,	anglers	 in	this	study	were	all	
highly	specialized	to	varying	degrees,	complicating	comparisons.











impact	 on	 angler	 perceptions	 of	 their	 catch	 as	well	 as	 their	 be‐
haviour.	Our	data	provide	little	insight	into	the	mechanisms	driv‐
ing	the	differences	among	states,	but	access	to	shark	meat	likely	







and	 potentially	 decreasing	 emphasis	 on	 harvesting	mako	 sharks	
(Shelby	&	Vaske,	 1991;	 Fisher	&	Ditton,	 1993;	 Sutton	&	Ditton,	
2005;	Rogers	&	Bailleul,	2015).




et	 al.,	 2007).	 For	both	general	 fishing	 and	mako‐specific	 fishing,	
catching	 a	 trophy	was	 the	most	 important	 contributor	 to	 angler	






























Managing	 fisheries,	 particularly	 those	 for	 species	 at	 risk,	 is	 chal‐
lenging	because	of	the	many	incentives	that	anglers	have	to	target	
fish,	 including	 for	 consumption.	 Satisfying	 multiple	 stakeholders	
in	 the	 ocean	 requires	 trade‐offs,	 and	 ideally	 decisions	 should	 be	




limits	 represent	 an	 option	 to	 reduce	 harvest	 and	 effectively	 pro‐
mote	release,	especially	when	limits	are	low.	Boats	limits	for	mako	
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ing	attitudes	and	behaviours	 towards	 these	ecologically	 important	
species	is	critical	(Dickman,	2010).	Few	studies	have	focused	on	un‐
derstanding	the	perception	of	marine	predators,	particularly	those	
that	 are	 economically	 important	 such	 as	mako	 sharks.	 This	 study	
contributes	to	addressing	the	human	dimension	research	priorities	
identified	in	a	recent	review	of	the	status	of	science	regarding	shark	
recreational	 fisheries	 (Gallagher	 et	 al.,	 2017).	Participants	 in	hunt‐
ing	and	fishing	can	exert	significant	influence	over	the	management	
and	sustainability	of	the	resource	when	they	make	decisions	about	
harvesting	 of	 animals.	Harvest	 behaviour	was	 primarily	 related	 to	
differences	in	the	value	afforded	to	shortfin	mako	as	a	sport	or	table	










pervade,	 evidence‐based	 decision‐making	 becomes	 increasingly	








vey.	 This	 study	 was	 supported	 by	 a	 Holsworth	Wildlife	 Research	
Endowment.	 Ethics	 approval	 for	 this	 research	was	 granted	by	 the	










Jeremy M. Lyle  https://orcid.org/0000‐0001‐9670‐5854 
Robert J. Lennox  https://orcid.org/0000‐0003‐1010‐0577 
Steven J. Cooke  https://orcid.org/0000‐0002‐5407‐0659 
R E FE R E N C E S
Aas,	 Ø.,	 &	 Vittersø,	 J.	 (2000).	 Re‐examining	 the	 consumptive‐
ness	 concept:	 Some	 suggestions	 from	 a	 confirmatory	 fac‐
tor	 analysis.	 Human Dimensions of Wildlife,	 5,	 1–18.	 https://doi.
org/10.1080/10871200009359191
Anderson,	D.	K.,	Ditton,	R.	B.,	&	Hunt,	K.	M.	(2007).	Measuring	angler	at‐






C.,	 …	 Thorstad,	 E.	 B.	 (2007).	 Understanding	 the	 complexity	 of	
catch‐and‐release	 in	 recreational	 fishing:	 An	 integrative	 synthesis	
of	 global	 knowledge	 from	 historical,	 ethical,	 social,	 and	 biological	
perspectives.	 Reviews in Fisheries Science,	 15,	 75–167.	 https://doi.
org/10.1080/10641260601149432
Bruce,	B.	 (2014).	 Shark	 futures:	A	 synthesis	of	 available	data	on	mako	
and	porbeagle	sharks	in	Australasian	waters.	Current	status	and	fu‐
ture	 directions.	 Fisheries	 Research	 and	 Development	 Corporation	
(FRDC).	CSIRO,	Hobart.	pp.	159.
Cailliet,	G.	M.,	Cavanagh,	R.	D.,	Kulka,	D.	W.,	Stevens,	 J.	D.,	Soldo,	A.,	
Clo,	 S.,	 ...	 Domingo	 A.	 (2009)	 Isurus oxyrinchus.	 The	 IUCN	 Red	
     |  13People and NatureFRENCH Et al.
List	 of	 Threatened	 Species	 2009:	 e.T39341A10207466.	 https://
doi.org/10.2305/IUCN.UK.2009‐2.RLTS.T39341A10207466.en.	
Downloaded	on	16	November	2018.
Coleman,	 F.	 C.,	 Figueira,	W.	 F.,	Ueland,	 J.	 S.,	 &	Crowder,	 L.	 B.	 (2004).	
The	 impact	 of	 United	 States	 recreational	 fisheries	 on	 marine	 fish	





Cooke,	 S.	 J.,	 &	 Cowx,	 I.	 G.	 (2004).	 The	 role	 of	 recreational	 fish‐
ing	 in	 global	 fish	 crises.	 BioScience,	 54,	 857–859.	 https://doi.
org/10.1641/0006‐3568(2004)054[0857:TRORFI]2.0.CO;2
Cooke,	S.	J.,	Hogan,	Z.	S.,	Butcher,	P.	A.,	Stokesbury,	M.	J.,	Raghavan,	R.,	
Gallagher,	A.	 J.,	&	Danylchuk,	A.	 J.	 (2016).	Angling	 for	endangered	
fish:	Conservation	problem	or	conservation	action?	Fish and Fisheries,	
17,	249–265.





shark	 species.	 Department	 of	 the	 Environment,	 Water,	 Heritage	
and	 the	 Arts,	 Canberra.	 http://www.environment.gov.au/system/
files/resources/f59e0a2f‐5998‐44bd‐90c5‐3ea63b504a44/files/fs‐
three‐sharks_0.pdf	accessed	18	October	2018.
Dickman,	 A.	 J.	 (2010).	 Complexities	 of	 conflict:	 The	 importance	 of	
considering	 social	 factors	 for	 effectively	 resolving	 human–wild‐
life	 conflict.	 Animal Conservation,	 13(5),	 458–466.	 https://doi.
org/10.1111/j.1469‐1795.2010.00368.x
Ditton,	R.	B.,	Loomis,	D.	K.,	&	Choi,	S.	(1992).	Recreation	specialization:	
Re‐conceptualization	 from	 a	 social	 world’s	 perspective.	 Journal of 
Leisure Research,	 24,	 33–51.	 https://doi.org/10.1080/00222216.19
92.11969870
Duba,	D.,	&	Nobile,	J.	L.	 (2010).	The	Fallacy	of	online	surveys:	No	data	





(2007).	 Elevated	hormonal	 stress	 response	 and	 reduced	 reproduc‐
tive	output	in	yellow‐eyed	penguins	exposed	to	unregulated	tourism.	





Fedler,	 A.,	 &	 Ditton,	 R.	 (1986).	 A	 framework	 for	 understanding	 the	
consumptive	 orientation	 of	 recreational	 fishermen.	 Environmental 
Management,	10,	221–227.	https://doi.org/10.1007/BF01867360
Ferter,	 K.,	Weltersbach,	M.	 S.,	 Strehlow,	H.	 V.,	 Vølstad,	 J.	H.,	 Alós,	 J.,	
Arlinghaus,	R.,	…	Veiga,	P.	 (2013).	Unexpectedly	high	catch‐and‐re‐
lease	 rates	 in	 European	marine	 recreational	 fisheries:	 Implications	
for	 science	and	management.	 ICES Journal of Marine Science,	70(7),	
1319–1329.	https://doi.org/10.1093/icesjms/fst104
Fisher,	 M.	 R.	 (1997).	 Segmentation	 of	 the	 angler	 population	 by	 catch	
preference,	 participation,	 and	 experience:	A	management‐oriented	




zation	of	 the	US	Gulf	of	Mexico	 recreational	 shark	 fishery.	Marine 
Fisheries Review,	55,	21–27.
Flora,	 D.	 B.,	 &	 Curran,	 P.	 J.	 (2004).	 An	 empirical	 evaluation	 of	 alter‐
native	 methods	 of	 estimation	 for	 confirmatory	 factor	 analysis	
with	 ordinal	 data.	 Psychological Methods,	 9,	 466–491.	 https://doi.
org/10.1037/1082‐989X.9.4.466













Galeano,	 D.,	 Langenkamp,	 D.,	 Levantis,	 C.,	 Shafron,	 W.,	 &	 Redmond,	
I.	 (2004).	 Economic	 value	 of	 charter	 and	 recreational	 fishing	 in	
Australia's	 eastern	 tuna	 and	 billfish	 fishery.	 ABARE	 eReport.	
Australian	Government,	Canberra,	Australia,	pp.	42.
Gallagher,	A.	J.,	Cooke,	S.	 J.,	&	Hammerschlag,	N.	 (2015).	Risk	percep‐
tions	 and	 conservation	 ethic	 among	 recreational	 anglers	 targeting	





Giglio,	 V.	 J.,	 Luiz,	 O.	 J.,	 &	 Schiavetti,	 A.	 (2015).	 Marine	 life	 prefer‐
ences	and	perceptions	among	 recreational	divers	 in	Brazilian	 coral	
reefs.	 Tourism Management,	 51,	 49–57.	 https://doi.org/10.1016/j.
tourman.2015.04.006
Gigliotti,	 L.	M.,	 &	 Peyton,	 R.	 B.	 (1993).	 Values	 and	 behaviors	 of	 trout	
anglers,	and	their	attitudes	toward	fishery	management,	relative	to	
membership	 in	 fishing	organizations:	A	Michigan	case	study.	North 
American Journal of Fisheries Management,	13,	492–501.	https://doi.
org/10.1577/1548‐8675(1993)013<0492:VABOTA>2.3.CO;2
Graefe,	 A.	 R.	 (1980).	 The relationship between the level of participation 
and selected aspects of specialisation in recreational fishing.	Doctoral	
Thesis,	Texas	A&M	University,	USA.
Graefe,	A.	R.,	&	Ditton,	R.	B.	 (1997).	Understanding	catch	and	 release	




Management ‐ American Fisheries Society Symposium 12: American 
Fisheries Society,	390–396.
Graves,	 J.	 E.,	 &	 Horodysky,	 A.	 Z.	 (2008).	 Does	 hook	 choice	 matter?	
Effects	of	three	circle	hook	models	on	post	release	survival	of	white	






Hasler,	 C.	 T.,	 Colotelo,	 A.	 H.,	 Rapp,	 T.,	 Jamieson,	 E.,	 Bellehumeur,	 K.,	
Arlinghaus,	R.,	&	Cooke,	S.	J.	(2011)	Opinions	of	fisheries	research‐
ers,	 managers,	 and	 anglers	 towards	 recreational	 fishing	 issues:	 an	
exploratory	analysis	for	North	America.	In	T.	D.	Beard,	R.	Arlinghaus,	
&	S.	G.	Sutton	(Eds.),	American Fisheries Society Symposium	 (Vol.	75,	
No.	PNNL‐SA‐76190).	Richland,	WA:	Pacific	Northwest	National	Lab.
Heard,	M.,	Sutton,	S.,	Rogers,	P.,	&	Huveneers,	C.	(2016).	Actions	speak	
louder	 than	 words:	 Tournament	 angling	 as	 an	 avenue	 to	 promote	




14  |    People and Nature FRENCH Et al.
Fisheries	and	Forestry,	Australian	Government,	Canberra,	Australia,	
pp 188.
Hickley,	P.,	&	Tompkins,	H.	(1998).	Recreational Fisheries: Social, Economic, 
and Management Aspects.	Oxford:	Fishing	News	Books.
Hu,	 L.‐T.,	 &	 Bentler,	 P.	M.	 (1999).	 Cutoff	 criteria	 for	 fit	 indexes	 in	 co‐
variance	 structure	 analysis:	 Conventional	 criteria	 versus	 new	




for	 an	 endangered	 species:	A	 case	 study	of	 taimen,	Hucho taimen,	
in	Mongolia.	Canadian Journal of Fisheries and Aquatic Sciences,	66,	
1707–1718.	https://doi.org/10.1139/F09‐109
Kellert,	 S.	 R.	 (1985).	 Public	 perceptions	 of	 predators,	 particularly	 the	
wolf	 and	 coyote.	 Biological Conservation,	 31,	 167–189.	 https://doi.
org/10.1016/0006‐3207(85)90047‐3
Kellert,	 S.	 R.,	 Black,	 M.,	 Rush,	 C.	 R.,	 &	 Bath,	 A.	 J.	 (1996).	
Human	 culture	 and	 large	 carnivore	 conservation	 in	 North	




Kyle,	 G.,	 Norman,	 W.,	 Jodice,	 L.,	 Graefe,	 A.,	 &	 Marsinko,	 A.	 (2007).	
Segmenting	 anglers	 using	 their	 consumptive	 orientation	 pro‐
files.	 Human Dimensions of Wildlife,	 12,	 115–132.	 https://doi.
org/10.1080/10871200701196066
Lennox,	R.	 J.,	 Falkegård,	M.,	Vøllestad,	 L.	A.,	Cooke,	 S.	 J.,	&	Thorstad,	
E.	 B.	 (2016).	 Influence	 of	 harvest	 restrictions	 on	 angler	 release	
behaviour	 and	 size	 selection	 in	 a	 recreational	 fishery.	 Journal of 
Environmental Management,	176,	139–148.	https://doi.org/10.1016/j.
jenvman.2016.03.031
Lennox,	 R.	 J.,	 Gallagher,	 A.	 J.,	 Ritchie,	 E.	 G.,	 &	 Cooke,	 S.	 J.	 (2018).	
Evaluating	the	efficacy	of	predator	removal	in	a	conflict‐prone	world.	
Biological Conservation,	 224,	 277–289.	 https://doi.org/10.1016/j.
biocon.2018.05.003





tential	 biological	 impacts	 of	 recreational	 fishing:	 Insights	 for	man‐
agement	and	conservation.	Reviews in Fisheries Science,	14,	305–367.	
https://doi.org/10.1080/10641260600886455
Lindsey,	 P.	 A.,	 Roulet,	 P.	 A.,	 &	 Romanach,	 S.	 S.	 (2007).	 Economic	 and	









servation.	Aquatic Conservation: Marine and Freshwater Ecosystems,	
26,	689–702.	https://doi.org/10.1002/aqc.2581
McPhee,	D.	P.,	Leadbitter,	D.,	&	Skilleter,	G.	(2002).	Swallowing	the	bait:	
Is	 recreational	 fishing	 in	 Australia	 ecologically	 sustainable.	 Pacific 
Conservation Biology,	8,	40–51.	https://doi.org/10.1071/PC020040
Mindrila,	D.	 (2010).	Maximum	 likelihood	 (ML)	 and	diagonally	weighted	
least	 squares	 (DWLS)	 estimation	 procedures:	 A	 comparison	 of	
estimation	 bias	 with	 ordinal	 and	 multivariate	 non‐normal	 data.	













ble	fishing.	Human Dimensions of Wildlife,	17,	248–256.	https://doi.or
g/10.1080/10871209.2012.675412
Nielsen,	L.	A.	 (1999).	History	of	 inland	 fisheries	management	 in	North	
America.	In	C.	C.	Kohler,	&	W.	A.	Hubert	(Eds.),	Inland fisheries man‐





Patterson,	H.,	 Noriega,	 R.,	 Georgeson,	 L.,	 Larcombe,	 J.,	 &	 Curtotti,	 R.	




tion,	 changing	 fishing	 practices	 and	 mitigation.	 Marine Policy,	 42,	
315–324.	https://doi.org/10.1016/j.marpol.2013.04.001
Philpott,	 R.	 (2002).	Why	 sharks	 may	 have	 nothing	 to	 fear	 more	 than	
fear	itself:	An	analysis	of	the	effect	of	human	attitudes	on	the	con‐
servation	of	the	great	white	shark.	Colorado Journal of International 
Environmental Law and Policy,	13,	445–472.
Pohlert,	T.	 (2014).	The pairwise multiple comparison of mean ranks pack‐









Purvis,	 A.,	 Gittleman,	 J.	 L.,	 Cowlishaw,	 G.,	 &	 Mace,	 G.	 M.	 (2000).	
Predicting	 extinction	 risk	 in	 declining	 species.	 Proceedings	 of	 the	
Royal	Society	of	London.	Series B: Biological Sciences,	267	1947–1952.	
https://doi.org/10.1098/rspb.2000.1234









The	 State	 of	 Victoria,	 Department	 of	 Economic	 Development,	
Jobs,	 Transport	 &	 Resources	 Recreational	 Fishing	Grants	 Program	







Røskaft,	 E.,	 Händel,	 B.,	 Bjerke,	 T.,	 &	 Kaltenborn,	 B.	 P.	 (2007).	 Human	
attitudes	 towards	 large	 carnivores	 in	 Norway.	 Wildlife Biology,	
13(2),	 172–185.	 https://doi.org/10.2981/0909‐6396(2007)13[172
:HATLCI]2.0.CO;2
     |  15People and NatureFRENCH Et al.
Rosseel,	Y.	(2012).	lavaan:	An	R	package	for	structural	equation	model‐
ing.	Journal of Statistical Software,	48,	1–36.
Salz,	 R.	 J.,	 Loomis,	 D.	 K.,	 &	 Finn,	 K.	 L.	 (2001).	 Development	 and	 val‐
idation	 of	 a	 specialization	 index	 and	 testing	 of	 specialization	
theory.	 Human Dimensions of Wildlife,	 6,	 239–258.	 https://doi.
org/10.1080/108712001753473939
Schreiber,	 J.	B.,	Nora,	A.,	 Stage,	 F.	K.,	Barlow,	E.	A.,	&	King,	 J.	 (2006).	
Reporting	 structural	 equation	 modeling	 and	 confirmatory	 factor	




of	 recreational	 fishing.	 Environmental and Resource Economics,	 27,	
429–450.	https://doi.org/10.1023/B:EARE.0000018517.33432.0b
Sergio,	 F.,	 Caro,	 T.,	 Brown,	 D.,	 Clucas,	 B.,	 Hunter,	 J.,	 Ketchum,	 J.,	 …	
Hiraldo,	 F.	 (2008).	 Top	 predators	 as	 conservation	 tools:	 Ecological	
rationale,	 assumptions,	 and	 efficacy.	 Annual Review of Ecology, 










Shrestha,	 R.	 K.,	 Seidl,	 A.	 F.,	 &	 Moraes,	 A.	 Z.	 (2002).	 Value	 of	 recre‐
ational	fishing	in	the	Brazilian	Pantanal:	A	travel	cost	analysis	using	




of the Open Ocean: Biology	 (pp.	87–94).	Fisheries	and	Conservation,	
Oxford,	UK:	Blackwell	Publishing.
Suryawanshi,	 K.	 R.,	 Bhatnagar,	 Y.	V.,	 Redpath,	 S.,	&	Mishra,	C.	 (2013).	
People,	 predators	 and	 perceptions:	 Patterns	 of	 livestock	 depreda‐
tion	by	snow	leopards	and	wolves.	Journal of Applied Ecology,	50(3),	
550–560.	https://doi.org/10.1111/1365‐2664.12061
Sutton,	S.	G.	(2001).	Understanding the catch and release behaviour of rec‐
reational anglers.	Doctoral	Thesis,	Texas	A&M	University,	USA.
Sutton,	S.	(2003).	Personal	and	situational	determinants	of	catch‐and‐re‐






fishing	for	another.	North American Journal of Fisheries Management,	
25,	536–546.





potential	 contribution	 to	 shark	conservation.	 Journal of Ecotourism,	
4(2),	108–128.	https://doi.org/10.1080/14724040409480343
Tracey,	S.	R.,	Lyle,	J.	M.,	Ewing,	G.,	Hartmann,	K.,	&	Mapleson,	A.	(2013).	
Offshore recreational fishing in Tasmania 2011/12.	Institute	for	Marine	
and	Antarctic	Studies,	University	of	Tasmania,	Hobart,	94p.
Vaske,	 J.	 J.,	 Jacobs,	M.	H.,	 Sijtsma,	M.	 T.	 J.,	 &	Beaman,	 J.	 (2011).	 Can	
weighting	 compensate	 for	 sampling	 issues	 in	 internet	 surveys?	
Human Dimensions of Wildlife,	16,	200–215.
Wallmo,	 K.,	 &	 Gentner,	 B.	 (2008).	 Catch‐and‐release	 fishing:	 A	 com‐
parison	 of	 intended	 and	 actual	 behavior	 of	 marine	 anglers.	North 






Wells,	 R.	 M.	 G.,	 &	 Davie,	 P.	 S.	 (1985).	 Oxygen	 binding	 by	 the	 blood	
and	 hematological	 effects	 of	 capture	 stress	 in	 two	 big	 game‐
fish:	 Mako	 shark	 and	 striped	 marlin.	 Comparative Biochemistry 
and Physiology Part A: Physiology,	 81,	 643–646.	 https://doi.
org/10.1016/0300‐9629(85)91041‐2
West,	L.	D.,	Stark,	K.	E.,	Murphy,	J.	J.,	Lyle,	J.	M.,	&	Ochwada‐Doyle,	F.	
A.	 (2015)	 Survey	 of	 recreational	 fishing	 in	 New	 South	Wales	 and	
the	 ACT,	 2013/14.	 Fisheries	 Final	 Report	 Series	 No.	 149,	 NSW	
Department	of	Primary	Industries,	150	p.
Williams,	R.,	Trites,	A.	W.,	&	Bain,	D.	E.	(2002).	Behavioural	responses	of	
killer	whales	 (Orcinus orca)	 to	whale‐watching	boats:	Opportunistic	
observations	 and	 experimental	 approaches.	 Journal of Zoology,	
256(2),	255–270.
Zischke,	M.	T.,	Griffiths,	S.	P.,	&	Tibbetts,	I.	R.	(2012).	Catch	and	effort	
from	 a	 specialised	 recreational	 pelagic	 sport	 fishery	 off	 eastern	
Australia.	 Fisheries Research,	 127,	 61–72.	 https://doi.org/10.1016/j.
fishres.2012.04.011
SUPPORTING INFORMATION
Additional	 supporting	 information	 may	 be	 found	 online	 in	 the	
Supporting	Information	section	at	the	end	of	the	article.
How to cite this article:	French	RP,	Lyle	JM,	Lennox	RJ,	
Cooke	SJ,	Semmens	JM.	Motivation	and	harvesting	
behaviour	of	fishers	in	a	specialized	fishery	targeting	a	top	
predator	species	at	risk.	People Nat. 2019;00:1–15. https://
doi.org/10.1002/pan3.9
